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Separation of two sample components in 
chromatography is based on their different 
distribution between two non-miscible phases. The 
one, the stationary phase, a liquid or solid, is fixed 
in the system. The other, the mobile phase, a fluid, 
is streaming through the chromatographic system. 
In gas chromatography the mobile phase is a gas, 
in liquid chromatography it is a liquid. 
Chromatography has since evolved into a very 
general separation method for many types of 
mixtures.  
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Key terms: 
 Adsorbtion: Interaction of solute molecules (or 

atoms or ions) with the surface of the stationary 
phase (note that it is different from absorption 
where the molecules fill the pores of a solid). 
Eluent:  The mobile phase (usually for solvents) 
Elution:  Motion of the mobile phase through the 
stationary phase 
Elution time: The time taken for a solute to pass 
through the system. A solute with a short elution 
time travels through the stationary phase rapidly,  
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Mobile phase:  The part of the 
chromatography system that is mobile. 
Commonly a solvent mixture (as in column 
chromatography or thin layer chromatography 
or a gas (as in gas chromatography). 
Normal phase:  “Unmodified” stationary phase 
where POLAR solutes interact strongly and run 
slowly 
Reverse phase:  “Modified” stationary phase 
where POLAR solutes run fast i.e. reverse order 
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Resolution:  Degree of separation of 
different solutes. In principle, resolution can 
be improved by using a longer stationary 
phase, finer stationary phase (e.g. column 
packing or TLC plate coating) or slower 
elution. 
Stationary phase: The part of the 
chromatography system that is fixed in 
place. Most commonly a solid e.g. the 
packing in column chromatography or gas 
chromatography or the coating on a 
chromatographic plate. 
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PAPER CHROMATOGRAPHY 

 Paper chromatography is a technique that involves 
placing a small dot or line of sample solution onto a strip 
of chromatography paper. The paper is placed in a jar 
containing a shallow layer of solvent and sealed. As the 
solvent rises through the paper, it meets the sample 
mixture which starts to travel up the paper with the 
solvent. This paper is made of cellulose, a polar 
substance, and the compounds within the mixture travel 
farther if they are non-polar. More polar substances bond 
with the cellulose paper more quickly, and therefore do 
not travel as far. 
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Analysis of a Mixture by Thin Layer Chromatography  
  

TLC is carried out on glass plates or strips of plastic 
or metal coated on one side with a thin layer of 
adsorbent. The adsorbent contains a small amount 
of gypsum (CaSO4) which acts as a binder to give 
an adherent coating. For routine work, small TLC 
plates can be prepared by dipping microscope 
slides in a slurry of the adsorbent in chloroform. 
More uniform plates are obtained by mixing the 
adsorbent with an equal weight of water, 
spreading the mixture on a glass plate and 
allowing it to set dry. Precoated TLC plates are 
commercially available with  
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To "load" the plate, very small samples of the 
sample mixture in some volatile solvent (e.g. 
diethyl ether or chloroform) are applied as spots 
near one end and the volatile application solvent is 
allowed to evaporate. The plate is then placed, 
sample end down, in a closed vessel , The solvent 
rises on the plate by capillary action, passing over 
the sample and causing the compounds to move at 
varying rates depending on their relative affinities 
for the adsorbent and the solvent.  
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The zones or spots containing the 
various components of the mixture are 
then detected at various points along 
the plate. If the compounds are 
colourless, they are made visible by 
treating the plate with a reagent, such 
as iodine vapour, that causes colour to 
develop. 
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Analysis of a Mixture by Gas Chromatography; 

 GC is carried out using an instrument containing 
a long but very thin metal tube filled with an 
inert support (usually silica) as the stationary 
phase and a stream of helium gas as the mobile 
phase. The coiled tube, the "column" is heated 
in a thermostatically controlled oven. A dilute 
solution of the liquid, sample is typically 
prepared in a volatile solvent such as diethyl 
ether. A small amount of this sample solution is 
then injected onto the column and is carried 
forward by the helium carrier gas.  
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The oven temperature is typically gradually increased up to 
about 270oC over a 10 to 20 minute period. In general, the 
lower the boiling point of the liquid, the quicker it will be 
carried through the column (so it has a short retention 
time). When the sample exits the column, the liquid is 
detected by the detector and the amount of liquid is 
measured, this information is usually plotted as a "trace" 
with x-axis as time and the y-axis the response of the 
detector as the abundance (i.e. the amount detected). 
Therefore the area of the peak is directly proportional to 
the amount of material it represents 
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High performance liquid chromatography (HPLC) 

 High performance liquid chromatography is now one of 
the most powerful tools in analytical chemistry. It has the 
ability to separate, identify, and quantitate the compounds 
that are present in any sample that can be dissolved in a 
liquid. Today, compounds in trace concentrations as low as 
parts per trillion (ppt) may easily be identified. HPLC can 
be, and has been, applied to just about any sample, such 
as pharmaceuticals, food, nutraceuticals, cosmetics, 
environmental matrices, forensic samples, and industrial 
chemicals. The components of a basic high-performance 
liquid chromatography (HPLC) system are shown in the 
simple diagram in Figure 5 (Schematic Diagram). 
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A reservoir (Solvent Delivery) holds the solvent (called the 
mobile phase, because it moves). A high-pressure pump 
solvent manager is used to generate and meter a specified 
flow rate of mobile phase, typically milliliters per minute. 
An injector (sample manager or auto sampler) is able to 
introduce (inject) the sample into the continuously flowing 
mobile phase stream that carries the sample into the HPLC 
column. The column contains the chromatographic packing 
material needed to effect the separation. This packing 
material is called the stationary phase because it is held in 
place by the column hardware. A detector is needed to see 
the separated compound bands as they elute from the 
HPLC column 
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